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Signal Analysis in Time Domain 




/4 (Hz) 

co = Ijf = — (rad/s) 
p{t) = p sin(a>t + (/)) 
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Signal Analysis in Time Domain (cont'd) 



£ = lPa 
/ = lHz 
p(t) = lxsin(27rt) 
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Signal Analysis in Time Domain (cont'd) 



p(t) = A sin(2^)+ p 2 sin(27f 2 t) 

p x = 1 Pa , p 2 = 0.3 Pa 
/!=lHz, / 2 =2.5Hz 
/?(f ) = 1 x sin(2;tf ) + 0.3 x sin (5rt) 




Time and Frequency Domain 
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Frequency 
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Fourier Analysis 

Any Periodic Signal can be considered a sum of a 
number of harmonic components 

Periodic Signals are very common in Real life 

p(t) = p(t + nT) 



N 



P(f) = Z A, cos(2^ nf t + <p n ) 



n=\ 
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Why Make a Frequency Analysis 
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Fourier Analysis 
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Frequency 



a) 



b) 
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Two Sine waves 
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Fourier Analysis 
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Fourier Analysis 
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Fourier Analysis 
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Fast Fourier Transform (FFT) 



Assignment: 

Read the MATLAB help about the fft function. 

[put website!!] 



Filters 
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Types of Filters 
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Band Pass Filters 
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CAB Filter 
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CRB Filter 



Amplification [cLB] 
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Octave and Third Octave Filters 



Octave baud filter 



Third-octave baud filter 



Lower frequency limit 



Upper frequency limit 



Bandwidth 






f,=fj^2 



f» = *fcf. 



B = £-Ji=y2-lffi)f. B = f„-f l = ^2-l/^2]f c 



Center frequency 
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fc ~ \flfa 
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Addition of Uncorrelated Sound Fields 



N 



L v = 10-logYlO 

Ptot ° t-U 



L pn /10 



n=\ 



Proof of this in sheet 1, problem 2 
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Narrow band vs. Octave bands 



A L p [dB] 
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A-weighted SPL 
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A-weighted Sound Pressure Level 
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